Introduction
Warpage of plastic products is a deviation from the shape of the mold cavity, which is one of the common pitfalls of plastic products. There are many reasons for warpage, process parameters alone is often powerless to solve. With relevant information and practical experience, the following injection of Warpage of a brief analysis of factors. Second, the structure of die warpage of injection molding products. In the mold, the plastic deformation of the main factors gating system, cooling system and ejection system. Injection molding represents one of the most important processes in the mass production of manufactured plastic parts with complex geometries. The quality of the injection moldings depends on the material characteristics, the mold design and the process conditions [1, 2] .Defects in the dimensional stability of the parts result in shrinkage. In order to minimize such defects in plastic injection molding, design of experiment, the Taguchi method is applied. In experimental design, there are many variable factors that affect the functional characteristics of the product. Design parameter values that minimize the effect of noise factors on the product's quality are determined. In order to find optimum levels, fractional factorial designs using orthogonal arrays are used. In this way, an optimal set of process conditions can be obtained from very few experiments [3, 4] . 
1.1Taguchi Technique:
Taguchi techniques were developed by Dr. Genichi Taguchi. Taguchi developed the foundations of robust design and validated its basic philosophies by applying them in the development of many products (Phadke, 1989) . Taguchi method can be used for optimization methodology that improves the quality of existing products and processes and simultaneously reduces their costs very rapidly, with minimum engineering resources and development man-hours. It achieves this objective by making the product or process performance "insensitive" to variations in factors such as materials, manufacturing equipment, workmanship and operating conditions. It also makes the product or process robust and therefore it is called as robust design. All man-made machines or set-up are classified as engineering systems according to Taguchi. Engineering systems can be classified in to two categories: Static and Dynamic.
Dynamic system has signal factors (input from the end user) in addition to control and noise factors, whereas in static system signal factors are not present. Optimization of injection molding process is a static system (Refer Figure 2) . Figure 2 is called the P-diagram. The 'P' means process or product according to Taguchi [6] . Figure 2 . P-diagram of injection molding process
Design of Experiments (DOE):
The DOE procedure consists of the following four steps : Planning: definition of the problem and the objective, and development of an experimental plan. Screening: reduction of the number of variables by identifying the key variables that affect product quality. Optimization: determination of the optimal values for various experimental factors. Verification: performing a follow-up experiment at the predicted best processing conditions to confirm the optimization, results.In this study, parameter design is coupled to achieve the optimum levels of process parameters leading to minimum shrinkage during the manufacturing of plastic parts.
Steps in Taguchi Parameter Design
In this study, Taguchi parameter design was used for identifying the significant processing parameters and optimizing the minimum shrinkage. Two important tools used in parameter design are orthogonal arrays and signal-to-noise (S/N) ratios. Fig. 3 . demonstrates the steps of Taguchi parameter design . 
Selection of the quality characteristic
There are three types of quality characteristics in the Taguchi methodology such as the-smaller-thebetter, the-larger the-better, and the-nominal-the-best. Signal to Noise analysis is designed to measure quality characteristic. It is given S/N = -10 log 10 
II.
Literature Review: [5] . Mr A specimen (Fig.) was injection molded with a 100-ton injection molding machine (Electronica), which performs the injection process by adjusting the experimental parameters via a control program. Materials were dried for 2 h at 80 0C prior to injection. 
Shrinkage measurement:
Shrinkage is the difference between the size of a mold cavity and the size of the finished part divided by the size of a mold. Usually it is expressed in percentage. Four points were marked on the specimen, and measurements were made with digital calipers (with an accuracy of 0.01 mm). For each specimen, the average thickness was calculated as the arithmetic mean of the four points. The relative shrinkage was determined as S = (D m -D P)/ D m X 100% where S denotes the shrinkage, Dm denotes the mold dimension and Dp denotes the part dimension. Table : Controllable factors and levels By the literature review,it is observed that,The highest S/N ratio for each factor gave the optimal process conditions, which corresponds to a melt temperature of 220 • Melting temperature is the most significant parameter while injection speed is the insignificant parameter.
• The contribution of parameters is melting temperature (52.4%), holding pressure (3.6%), holding time (0.9%) and cooling time (6.9%).
III. Future Scope:
Warpage: Some warp age can be expected with any molded plastic part. The amount of warpage will vary with the type of thermoplastic material being used. A good rule of thumb for most material and part configurations is .010 distortion per 3.00 part length (.033mm/cm). Upon examining the computer predictions, one can make the following observations:
 The centre-gated design, shown in Figure: 6, produces a radial filling pattern consisting of both shear and elongational flows. Such a filling pattern introduces molecular orientation in both radial and tangential directions. If the volumetric shrinkage in these two directions is different, then warpage will occur. Figure 1b shows the predicted part warpage for the centre-gated design.  The double edge gated design results in a weld line at the centre of the part. This could be undesirable from an appearance or functional point of view.  The single edge gated design is the best of the three designs because it produces a unidirectional filling pattern with uniform molecular and fiber orientation [3] .
IV. This could be a best input to the product designers, mould designers & tool and die makers.
Polishing in the Ejection Direction:
This is an important point because it is sometimes much easier to polish a mold core or cavity perpendicular to the direction of ejection. While the cylindrical core shown in Figure is most easily polished in a spinning lathe, it is important that at least the final polishing steps be done along the direction of part ejection (i.e. in the line of draw) [6] . 
Conclusion:
By using the taguchi method/table is shown in below, by using this we can optimize the injection process parameters, using optimum process parameters we can achieve minimum shrinkage, which reduces the maximum warp age of plastic component. From the literature review the most affecting parameters (is the melting temperature , packing pressure and packing time) to the quality of the product. By adopting both taguchi method and as well as proper gate location and direction of polishing on core &cavity, which results in maximum reduction of warpage/distortion of plastic component during molding. The gate location, direction of polish and cooling time, these are the factors going to effect the warpage of the plastic component  Orthogonal Array(OA):
